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Introduction

GEOFFREY C. SCHILD

Despite the isolation of the influenza virus over 40
years ago, the disease it causes continues to have a

considerable impact on the populations of most
countries of the world. The severe epidemics in the
U.K. caused by the Hong Kong virus, A/Hong
Kong/1/68 (H3N2), during the winter 1969-70
resulted in the loss of some 25 million working days
and 50,000 deaths were attributed to influenzal
infection and its secondary bacterial complications.
In contrast, immunoprophylaxis of some virus in-
fections, for example smallpox and poliomyelitis,
has led to the virtual eradication of these diseases in
many areas of the world. The biological success of
the influenza virus resides in its antigenic variability
and provides a considerable challenge to the control
of influenza by vaccination.
The development of vaccines depends upon

advances in the knowledge of the biological proper-
ties of the virus and its antigenic characteristics.
Influenza virus particles (see figure) have two surface
antigens, namely the haemagglutinin (HA) and
neuraminidase (NA). Antibodies to these proteins
provide the basis for immunity in individuals pos-

sessing them. Internally the virus possesses two other
antigens, the nucleoprotein and matrix protein.
These internal proteins are antigenically invariable
and antibody to them does not confer immunity,
these antigens do, however, provide the basis for
the classification of influenza viruses into types A
and B.
The surface antigens of the virus are antigenically

variable for influenza viruses types A and B. At
intervals of 10 or more years, a complete change
occurs in the antigenic character of the prevalent
influenza A viruses. This change is known as anti-
genic 'shift' and is associated with worldwide out-
breaks (pandemics) caused by the influenza A virus.
At more frequent intervals minor changes termed
antigenic 'drift' take place in the HA and NA anti-
gens; each of these changes is small but their effects
are additive and over a period of several years result
in a virus showing a considerable degree of antigenic
difference from the parent strain. Influenza A
viruses undergo both 'shift' and 'drift' whilst in-
fluenza B viruses undergo only 'drift'. Antigenic
drift is thought to be due to the selection of spon-
taneously occurring mutants under pressure of in-
creasing immunity in the population. The mechanism
of antigenic shift remains a mystery. It seems un-

likely, however, that antigenic shift can be due to

mutation of the previous strain. Recent hypotheses
are that new 'shifted' strains may arise from reser-
voirs of influenza A viruses in animals or birds.
Indeed influenza A viruses occur in nature in swine,
horses and many other avian species. Alternatively,
it is possible that genetic recombination between
human and animal influenza A virus, resulting in
re-assortment of their RNA species, may be the cause
of antigenic shift. Since the isolation of the first
human influenza A virus in 1933 antigenic 'shift' has
occurred in 1957, resulting in the appearance of the
Asian influenza virus and in 1968 resulting in the
Hong Kong virus.
The 1957 shift involved both the HA and NA

antigen whilst that of 1968 involved only the HA.
Both 'shifts' were associated with pandemics of in-
fluenza, the mortality associated with the 1957 pan-
demic was, however, greater than that encountered
in 1968 owing probably to the protective effect of
antibody to the unchanged NA antigen in the case
of the 1968 epidemics. The enormous impact of the
pandemics which occurred in 1918-19 is now legen-
dary. It seems likely that the onset of the outbreaks
in 1918 coincided with an antigenic shift in the
influenza A virus and that this subtype of virus per-
sisted from 1918 until 1956, undergoing only anti-
genic drift during this period. There is circumstantial
evidence that the 1918 pandemic virus is closely
related to influenza A viruses of swine and the recent
isolation of swine-like influenza A viruses (A/New
Jersey/76 (HswlNI) from military recruits in a New
Jersey, U.S.A., military camp, has led to considerable
but probably unfounded speculation on the pos-
sibility of a return of pandemics of a severity not
seen since 1918.

This issue of the Postgraduate Medical Journal is
devoted to papers delivered during the second
International Symposium of Influenza Vaccines
which was held at the Royal Society of Medicine on
29 and 30 April 1975 and sponsored by Duphar
Laboratories (the first symposium in this series was
in 1972, see Postgraduate Medical Journal, March
1973, Vol. 49, No. 569). The present papers report
recent investigations on the epidemiology of influ-
enza and mechanisms of immunity to influenza in-
fection in animal experimental models (see Sections
1 and 2, pp. 323 to 351). Sections 3 and 4 (pp. 352 to
398) cover developments since 1972 in influenza
vaccine design and laboratory characterization
and clinical trial studies to assess vaccine efficacy.

copyright.
 on M

ay 17, 2023 by guest. P
rotected by

http://pm
j.bm

j.com
/

P
ostgrad M

ed J: first published as 10.1136/pgm
j.52.608.321 on 1 June 1976. D

ow
nloaded from

 

http://pmj.bmj.com/


322 Introduction

Of particular significance are recent advances in
the preparation of subunit influenza vaccines and
in the development of live attenuated influenza vac-
cines derived by genetic recombination techniques
and by the selection of temperature sensitive mutants
of influenza virus. As the quality and efficacy of
influenza vaccines improves, consideration will need

to be given to the extension of their general routine
use in the community, in particular the choice of
groups in the population for routine immunization,
and in planning to ensure the availability of ap-
propriate vaccines in the pandemic situation. These
topics were dealt with in depth in Sections 5 and 6
of the symposium (pp. 399 to 412).

:t~~~~~~~~~~N

FIG. 1. The influenza virus particle is roughly spherical, or sometimes filamentous,
in shape and some 75 nm in diameter. Four major protein antigens (and two or
three minor proteins) constitute the particle. Two major proteins are on the virus
surface, the haemagglutinin (HA) and the neuraminidase (NA), and are inserted in
the lipid bilayer (Li) which bounds the particle, Internally there are two major
proteins, the matrix protein (MP) and the nucleoprotein (NP).
The genome of the influenza virus is in the form of single stranded RNA but

is fragmented, each virus particle containing molecules of eight distinct RNA
species, each species being unique in its capacity to code for a specific virus
protein.
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